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0 A process for addition of powdered substances, 
such as powdered carbon, to waste water compris- 
ing packaging the powdered substance in a water- 
soluble container (18 or 28). The entire package is 
introduced to the liquid medium where it floats on 
the surface (18). The underside contacting the liquid 
dissolves first and the powdered carbon is progres- 
sively dispersed into the liquid while the upper sur- 
face of the package prevents release of the pow- 
dered substance to the surrounding environment. 
The water soluble package is preferabify made of 
polyvinyl alcohol and is provided initially with a water 
^ resistant outer package for storage and transport. 
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A PROCESS FOR INTRODUCING POWDERED MATERIAL TO A LIQUID MEDIUWi f 



This invention relates to a process for adding 
powdered substances to a waste water treatment 
systenn and, nnore particularly, to packaging for 
such nnaterials. 

The addition of powdered substances to aque- 
ous systenns has always presented probienns. 
Opening a container of powdered material to add it 
to an aqueous system can generate airborne dust 
which can contact the user and can easily be 
spread by air currents. In particular, the addition of 
powdered activated carbon to a waste water treat- 
ment system can give rise to these types of dust- 
ing problems when the powdered carbon contain- 
ers are opened and the carbon added to the waste 
water. Generally, the powdered carbon is dumped 
or otherwise removed from its container and 
poured or otherwise introduced into the waste wa- 
ter. 

The benefits of utilizing powdered activated 
carbon in the treatment of waste streams, for ex- 
ample industrial or municipal waste streams, is 
well-known. Examples of systems utilizing pow- 
dered, activated carbon for such treatment can be 
found in US-A 3 904 518 and US-A 4 069 148 
which are assigned to the assignee of this applica- 
tion. The activated carbon is in a very fine par- 
ticulate form which can be difficult to handleand to 
introduce into a waste stream. It can become air- 
borne very readily, contaminating the surrounding 
air and to some degree diminishing the amount of 
activated carbon which is actually introduced into 
the waste stream. In addition, the finely-ground 
activated carbon is not readily wetted when added 
directly to liquid waste stream, which results in the 
activated carbon floating on the liquid surface for a 
period of time until it is finally taken into the liquid 
medium where it can enter into the treatment pro- 
cess. As long as the activated carbon remains on 
the surface of the liquid medium, it remains sus- 
ceptible to becoming airborne with the above-men- 
tioned deleterious effects. 

There have been a number of suggestions in 
the past for attampting effectively to introduce the 
powdered activated carbon into the liquid medium. 

It is common practice to use a tanV equipped 
with a mixer to wet powdered carbon and form an 
aqueous slurry which is then introduced into waste 
water which is to be treated. Another proposal has 
used eductors to introduce the carbon below the 
surface of the liquid medium. Vacuum arrange- 
ments have been used to draw the activated car- 
bon into and below the surface of the stream. 
Examples of such arrangements can be found in 
US-A 4 357 953 and US-A 3 561 733. 

These proposals are relatively capital intensive 



as they require considerable apparatus and control 
mechanisms for operation, and also a sizeable 
amount of operator attention. In addition, it has 
been recognized that it is most effective if the 

5 activated carbon can be introduced into the waste 
stream by a single operator. 

This invention, in part, contemplates enclosing 
the powdered substance in a water soluble pack- 
age which can be handled by a single individual. 

70 The broad concept of using a water soluble film to 
provide a package for preparing aqueous solutions 
or suspensions of a variety of materials has also 
been described. 

US-A 2 750 027 discloses a water soluble 

75 polyvinyl alcohol package containing a dye ma- 
terial. The package dissolves in water to allow the 
dye to form a colour slick. 

US-A 2 982 394 discloses a water soluble film 
of carboxymethyi dextran for packaging particulate 

20 solid material for soil conditioning where the film 
dissolves on exposure to soil mixture. 

US-A 3 277 009 discloses a water soluble 
packaging film of polypyrrolidone for packaging 
solids or liquids whereby the package dissolves in 

25 aqueous medium to disperse the solid or liquid. 
Examples of materials packaged include soaps, 
pesticides, pigments, instant coffee, sugar, gaso- 
line, and drugs. 

US-A 3 294 224 discloses a water soluble 

30 package for paint pigment which, when added to 
water, produces a water-based paint. The water 
soluble package is sealed within an air and mois- 
ture impervious film for storage. 

US-A 3 186 869 and US-A 3 322 674 disclose 

35 a water soluble laundry package for bleach or 
detergent. 

US-A 3 695 898 discloses a water soluble 
polyvinylalcohol/polyvinyipyrrolldone film for pack- 
aging pulverulent materials including pesticides, 
40 cleaning' products, process chemicals such as car- 
bon black and activated charcoal, and dyes and 
pigments- 

US-A 4 119 604, US-A 4 155 971 and US-A 
156 047. disclose a polyvinyl alcohol composition 
45 useful for preparing cold water soluble films for use 
as packages for pulverulent materials. 

The problem to be overcome by the present 
invention is to provide a satisfactory and inexpen- 
sive process for introducing a powdered substance. 
50 such as activated carbon to waste water. 

According to the present invention there is 
provided a process for addition of a powdered 
substance to waste water in a waste water treat- 
ment process characterised by the steps of provid- 
ing a sealed package of water-soluble material con- 
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taining said powdered substance and floating said 
seated package on the surface of said waste water, 
the portion of said package in contact with said 
waste water dissolving and allowing said powdered 
substance to disperse into and below the surface of 
said waste water and the remainder of said pack- 
age remaining in tact above said powdered sub- 
stance thus preventing escape of said powdered 
substance above the surface of said waste water. 

Further according to the present invention 
there is provided a sealed package for powdered 
substances useable in a waste water treatment 
process characterised in that the package iis made 
of water soluble material, and a predetermined 
amount of said powdered substance is contained 
within said package, said package being capable of 
floating on a body of waste water. 

Two embodiments of packages in accordance 
with the invention will now be described, by way of 
example, with reference to the accompanyring 
drawings, in which: 

Figure 1 Is a perspective view of a powdered 
activated carbon package in accordance with the 
invention; 

Figure 2 is a section on line 2-2 in Figure 1 
illustrating the orientation of the package on the 
surface of a liquid medium; 

Figure 3 is a section on line 3-3 in Figure 1 
and illustrating the underside of the package par- 
tially dissolved by the liquid medium and the ac- 
tivated carbon being dispersed into the liquid me- 
dium; 

Figure 4 Is a side view of the package of 
Figures 1, 2 and 3 within an outer package, and 
shown partially broken away: 

Figure 5 is a cross section of an alternative 
embodiment; and 

Figure 6 is a side view of the embodiment of 
Figure 5 partially broken away to expose the inte- 
rior. 

This invention is intended for the addition of 
powdered activated carbon to a waste water treat- 
ment process. The waste water treatment pro- 
cesses described in US-A 3 904 518 and US-A 4 
069 148 employ the addition of powdered activated 
carbon to a waste stream. These are examples of 
processes where this invention is applicable, al- 
though any waste water treatment .process which 
utilizes powdered activated carbon can employ this 
invention. 

Typically, the powdered activated carbon used 
in waste water treatment is a very finely divided 
material wherein 95% passes through a 325 mesh 
screen. This gives rise to a dust problem when the 
powdered activated carbon is handled, i.e., the 
carbon can be released into the environment where 
it can contact the operational personnel or result in 
other environmental problems. 



With particular reference to Rgure 1 of the 
drawings, a package is illustrated which contains 
powdered activated carbon. More particularly, a 
portion of tubular plastics roll stock is sealed at one 
5 end 10 of the tubular section. A desired amount of 
powdered activated carbon, preferably 11.36-27.27 
Kg (25-60 pounds), is added to the bag. Using 
conventional techniques, the majority of the air is 
expelled from the bag and its open end is sealed 
10 to form a second closed end 12. The predeter- 
mined quantity of powdered activated carbon 14 is 
thus completely contained in a package 16. 

This particular configuration for the package, 
together with the low bulk density, which is char- 
ts acteristic of powdered activated carbon, causes the 
package to float when placed on a liquid body as 
illustrated in Figures 2 and 3. 

Preferably the tubular stock is selected so that 
the final package will take on a pillow-like shape. 
20 More specifically, the package has a length viewed 
in Figure 3. and a width, viewed in Figure 2, and a 
thickness, both Figures 2 and 3. With one of its 
dimensions, length, width or thickness but in this 
case length, being greater than the other two. the 
25 pillow-like package will have a planar extent In at 
least one of those directions. The plane AA in the 
preferred embodiment is indicated In Figures 2 and 
3 by a chain line. With that configuration, the 
package will assume an orientation on the surface 
30 18 of the liquid medium with the plane AA gen- 
erally parallel to the surface 18. The underside 20 
of the package 16 is the only part of the bag which 
is directly exposed to the liquid medium (primarily 
water) in the waste water treatment process. 
35 The material of the package 16 is water solu- 

ble. Therefore, the underside 20 of the package will 
gradually dissolve and, as it dissolves, particles of 
the activated carbon 14 are dispersed into and 
under the surface of the liquid medium as can be 
40 seen In Figure 3. 

A water soluble package in accordance with 
this Invention may be made of any material which 
meets the criteria of water solubility and has suffi- 
cient strength to contain the powdered activated 
45 carbon. Such materials include carboxymethyl dex- 
tran, polyvinylpyrrolidone and polyvinyl alcohol 
(PVA). PVA is used In the preferred embodiment. 
PVA is commercially available In the form of tubu- 
lar roll stock for production of packages of the type 
50 contemplated by this invention from Mono-sol di- 
vision, Crist Craft Industrial Products, Inc., Gary. 
Indiana, U.S.A. 

As can be seen in Figure 3, as the powdered 
activated carbon is being dispersed into the liquid 
55 medium, the upper portion 22 of the package re- 
mains relatively in tact. Top Portion 22 isolates the 
powdered activated carbon from the environment 
above the surface of the liquid medium so that the 
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activated carbon will not be released into that envi- 
ronment. As the dispersion of the activated carbon 
into the liquid medium proceeds, the quantity un- 
der the package 16 is reduced and the top portion 
22 gradually collapses. Eventually, the entire pack- 
age will dissolve into the liquid medium. 

An additional advantage of the use of PVA is 
that PVA is a suitable wetting agent. Powdered 
activated carbon itself is not readily wetted but the 
use of the PVA for the package material increases 
the wetability of the activated carbon as it is dis- 
persed into the liquid medium. A sample of PVA 
dissolved in water to produce a 112 mg/l solution 
will reduce the surface tension of the solution to 
38.5 dynes/cm compared to 58.6 dynes/cm for 
pure water alone. This results in a 34.3% decrease 
in surface tension through the use of PVA in solu- 
tion. 

For shipment and storage, the powdered ac- 
tivated carbon package 16 is placed within an 
outer, water resistant package 24. 

To summarize, an open ended empty bag 
made of PVA material is filled with powdered ac- 
tivated carbon preferably in an amount of between 
1 1 .36-27.27Kg (25 and 60 pounds). That amount is 
easily handled by one individual. The bulk of the 
air is expelled from the package and the open end 
is sealed. The bag is made from tubular PVA stock 
such that when both ends (or opposed edges) are 
sealed, the package will assume a piilow-like con- 
figuration. This basic package is placed in an outer 
over-package which may be made of multi-ply pa- 
per or plastics material 24 which is suitably water 
resistant. 

The sealed container with over-package may 
be shipped to the point of use and stored until 
needed. When needed, the user opens the over- 
package 24 and places the sealed, carbon contain- 
ing water soluble package 16 onto the surface of 
the waste water. In the powdered activated carbon 
waste water treatment system described in US-A 3 
094 518 and US-A 4 069 148, this may be in the 
aeration basin. The configuration of the package 
and the bulk density of the powdered activated 
carbon contribute to the sealed container floating 
on the surface of the waste water. As the underside 
of the container contacting the waste water dis- 
solves, powdered activated carbon is wetted and is 
dispersed within the waste water. The PVA, a wet- 
ting agent, assists in wetting the powdered carbon 
as the PVA dissolves in water. 

An additional advantage of the use of PVA is 
that it is a biodegradable material and as such 
places only a small loading on the waste water 
treatment system. 

The water soluble packaging for the powdered 
activated carbon may take other forms than that 
illustrated in Figures 1-4. Figures 5 and 6 illustrate 
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an elongated, circular in cross-section package. 
Although this form of the package is not as desir- 
able as the pillow shape, it will give satisfactory 
results. When this package is placed on the sur- 

5 face of the water as shown in Rgure 5, it will 
eventually assume a position as shown in Figure 5 
on the surface 26 of the liquid medium. The under- 
side 30 wilt dissolve and disperse the powdered 
activated carbon into the liquid medium as de- 

w scribed previously. One of the disadvantages with 
this arrangement is that this package may not 
immediately assume a relatively stationary position 
and other parts of the bag may become wetted and 
dissolved resulting in some environmental expo- 

/5 sure of the powdered activated carbon. 

This invention provides a nurhber of advan- 
tages over other methods of adding powdered sub- 
stances to waste water. The invention is particularly 
suited to smaller waste water treatment systems 

20 where only 50 to 100 pounds of powdered ac- 
tivated carbon are needed in a single day. it does 
not require expensive hardware to introduce the 
powdered carbon into the waste water. Further, 
only the protective over-package 24 remains after 

25 use and this is free of powdered carbon. Usually 
encountered dust problems are eliminated and user 
exposure to the powdered carbon is virtually elimi- 
nated. 

30 

Claims 

1. A process for addition of a powdered sub- 
stance to waste water in a waste water treatment 

35 process characterised by the steps of providing a 
sealed package (16 or 28) of water-soluble material 
containing said powdered substance (14) and float- 
ing said sealed package (16 or 28) on the surface 
of said waste water, the portion (20) of said pack- 

40 age in contact with said waste water dissolving and 
allowing said powdered substance (14) to disperse 
into and below the surface of said waste water and 
the remainder of said package remaining in tact 
above said powdered substance (14) thus prevent- 

45 ing escape of said powdered substance above the 
surface of said waste water. 

2. A process according to claim 1 charac- 
terised in that the powdered substance is pow- 
dered activated carbon. 

50 3. A process according to claim 1 or claim 2 

characterised in that the package has a pillow-like 
shape one dimension thereof being greater as 
compared to the other dimensions thereof, said 
package having a generally planar shape in said 

55 one dimension which causes said package to float 
on said waste water with said one planar dimension 
generally parallel to the surface of said waste wa- 
ter. 
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4. A process according to any one of claims 1 
to 3 characterised in that said package is made of 

) polyvinyl alcohol. 

5. A process according to any one of claims 2 
to 4 characterised in that said sealed package is s 
placed in an outer, sealed container (24) made of 
water-resistant material so that said package is 
protected for storage, shipment and prior to use in 
the waste water treatment process. 

6. A process according to claim 2,3,4 or 5 70 
characterised in that the sealed package is made 
of tubular stock. 

7. A process according to any one of claims 1 
to 6 characterised in that said package (16 or 28) is 
filled with powdered activated carbon in the range is 
of 11.38 -27.27Kg (25 to 60 pounds). 

8. A sealed package for powdered substances 
useable in a waste water treatment process charac- 
terised in that the package (16 or 28) is made of 
water soluble material, and a predetermined 20 
amount of said powdered substance (14) is con- 
tained within said package, said package being 
capable of floating on a body of waste water. 

9. A package according to claim 8 charac- 
terised in that said sealed package (16 or 28) has 25 
at least one dimension which is greater as com- 
pared to its other dimension attributing a generally 
planar extent to said package which is generally 
parallel to the surface of said waste water when 
said sealed package is floating thereon. 30 

10. A package according to claim 9 charac- 
terised in that said powdered substance is ac- 
tivated carbon. 

11. A package according to claim 9 or claim 10 
characterised in that said sealed package is, made 35 
of polyvinyl alcohol. 

12. A package according to any one of claims 
9 to 11 characterised by an outer package (24) 
surrounding said sealed package (16 or 28) and 
being made of water-resistant material. ^0 

13. A package according to any one of claims 
9 to 12 characterised in that the amount of, pow- 
dered activated carbon in said sealed package is in 
the range of 11.36 to 27,27Kg (25 to 60 pounds). 
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